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(54) PSEUDO THREE-DIMENSIONAL CHARACTER PLOTTING DEVICE 

(57)Abstract: 

PURPOSE: To provide a stereoscopic image by 
plotting the image of fine detail simultaneously with a 
three-dimensional computer graphics image 
composed of polygons or the like. 
CONSTITUTION: Concerning this device, a position 
register 1 1 for storing coordinate positions on a 
screen, Z register 1 0 for storing the Z value of depth 
information and RGB register 9 for storing the 
respective luminance values and respective 
transparent degrees of three primary colors R f G and 
B are provided for each pixel of pseudo three- 
dimensional character data, and for each pixel on the 
screen, this device is equipped with a memory part 5 
for storing Z values and the respective luminance 
values and transparent degrees of RGB, address 
generating part 1 2 for calculating an address on the 
memory part from the coordinate value on the screen, 
Z value reading part 13 for reading the Z value 
corresponding to the address from the memory part 5, 

Z value comparing part 14 for comparing the Z value read from the memory parti5 with the Z 
value stored in the Z register 10 so as to decide whether the Z value in the memory 5 is 
updated into the Z value in the Z register 10 or not, and Z value writing part 16 for writing 
the Z value stored in the Z register 10 corresponding to the Z value in the memory part 5 to 
be updated and the luminance values and transparent degrees stored in the RGB register 10 
to the memory part 5. 
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(54) [Title of the Invention] /l* 

Pseudo 3D Character Plotting Device 
[Claims] /2 

[Claim 1] A pseudo 3D character plotting device provided with, in 
relation to each pixel of pseudo 3D character data plotted on computer 
graphics, a position register means which stores coordinate information 
on a screen, a 1 st Z register means which stores a Z-value as depth information, 
and an RGB register which stores the respective luminance values of the 
three R, G, and B primary colors and respective degrees of transparency 
of the three R, G and B primary colors; and, in relation to each pixel 
on a screen, it is also provided with a memory means which stores the 
Z-values for the depth information and respective luminance values and 
degrees of transparency of the three R, G and B primary colors, an address 
generating means which finds an address in the memory means according 
to the coordinate values on a screen, a Z-value reading means which reads 
the Z-value corresponding to the address from the memory means, a Z-value 
comparing means which decides whether or not the Z-value in the memory 
means has been updated to a Z-value stored in the 1 st Z register means 
by comparing the Z-value read from the memory means with the Z-value stored 
in the 1 st Z register means, a selector means which reads out the Z-values 
stored in the 1 st Z register means corresponding to the Z-values in the 
memory means that should be updated and the luminance values and degrees 
of transparency stored in the RGB register means, and a Z-value writing 
means which writes the Z-values read out by the selector means and the 

* Number in the margin indicates pagination in the foreign text. 
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RGB luminance values and degrees of transparency to the memory means . 

[Claim 2] The pseudo 3D character plotting device of Claim 1 wherein 
the 1 st Z register means is composed of a 2 nd Z register means, which stores 
a Z-value as depth information symmetrical to an entire character with 
respective pixels, a 3 rd Z register means, which stores another Z-value 
as depth information of an entire pseudo 3D character, and a Z-value addition 
means, which adds the Z-value in the 2 nd Z register means to the other 
Z-value in the 3 rd Z register means. 

[Claim 3] The pseudo 3D character plotting device of Claim 1 wherein 
the memory means is composed of a Z buffer means which retains the Z-value 
and the respective RGB luminance values and degrees of transparency, used 
as depth information, and a Z buffer control means which controls the 
reading/writing of Z buffer data. 

[Claim 4] The pseudo 3D character plotting device of Claim 1 wherein 
the comparing means decides that the Z-value in memory has been updated 
when it is indicated that the Z-value stored in the 1 st Z register means 
is closer to the point of view than the Z-value read from the memory means. 
[Detailed Specifications] 
[0001] [Field of Industrial Application] 

The present invention relates to a pseudo 3D character plotting device 
used in a 3D computer graphics image generating device. 
[0002] [Prior Art] 

Since there are no means for directly specifying luminance values 
for each pixel in a 3D computer graphics image composed of polygons on 
the screen, it is difficult to plot a finely detailed image. 
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[0003] Meanwhile, in an animation display device, such as a video 
game machine or person computer, use of an "object" is generally performed 
as a method for plotting a finely detailed 2 -dimensional image at high 
speed to give a good effect. The image display device using this "object" 
is recited in, e.g., Tokkai No. 3-230191. The "object" is 2-dimensional 
image data having luminance and color information for each pixel. At 
least one character comprising a plurality of respective dots in the 
horizontal and vertical directions is combined, information, such as 
luminance and color, are given as attributes, and a 2-dimensional image 
is plotted by transferring the data from memory in compliance with the 
horizontal scan line. For example, when an image, as shown in Fig. 7(a), 
is plotted, the data, as shown in Fig. 7(b), is used. 

[0004] An animation display device using a pixel character, such 
as the "object" recited in Tokkai No . 3-230191, is composedof aCPU interface 
70 comprising a data latch, which latches data from a microprocessor, 
or an address decoder, as shown in Fig. 8, an animation data generation 
circuit 71 which reads out the graphic data of the object from a character 
data storage region in accordance with program data obtained by way of 
the CPU interface 70 and outputs it, a background image data generation 
circuit 72 which reads out background image pattern data from a background 
pattern storage region in accordance with the program data obtained through 
the CPU interface 70 and outputs it, and a synthesis circuit 73 which 
synthesizes an object and background pattern. 

[0005] The graphic data for the object is read out from the character 
data storage region and outputted by the animation data generation circuit 
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71 in accordance with the program data obtained through the CPU interface 
70. The background image pattern data is read out from the background 
pattern storage region and outputtedby the background image data generation 
circuit 72 in accordance with the program data obtained through the CPU 
interface 70. The graphic data for the object and the pattern data for 
the background image are synthesized in compliance with the scan line 
and outputted by the synthesis circuit 73. 
[0006] [Problems to be Solved by the Invention] 

In 3D computer graphics, since a pixel character is processed 
independent of other graphics, as mentioned above, when a finely detailed 
image is plotted by using a pixel character, such as an "object," there 
is no depth to the pixel character if a preference on the screen is determined 
because of a hardware configuration, and the 3D computer graphics image 
and the pixel character are drawn simultaneously at the same depth positions ; 
hence, as shown in Fig. 4(a), they become an image in which the pixel 
character floats. When polygon graphics or the like are plotted A3 
simultaneously in accordance with that depth information while giving 
the depth information to the entire pixel character to determine the pixels 
displayed, the pixel character is flat; hence, as shown in Fig. 4(b), 
a 2 -dimensional character sinks into the background and the 3 -dimensionality 
of a 3D image disappears. 

[0007] The present invention was achieved in order to solve the 
above-mentioned problems, and the object is to obtain a pseudo 3D character 
plotting device capable of simultaneously plotting a finely detailed image 
along with a 3 -dimensional computer graphics image composed of polygons 



5 



or the like to obtain an image with 3 -dimensionality . 
[0008] [Means for Solving the Problems] 

According to the present invention, the aforementioned object is 
achieved by the pseudo 3D character plotting device of Claim 1 provided 
with, in relation to each pixel of pseudo 3D character data plotted on 
computer graphics, a position register means which stores coordinate 
information on a screen, a 1 st Z register means which stores a Z-value 
as depth information, and an RGB register which stores the respective 
luminance values of the three R, G and B primary colors and respective 
degrees of transparency of the three R, G and B primary colors; and, in 
relation to each pixel on a screen, it is also provided with a memory 
means which stores the Z-values for the depth information and respective 
luminance values and degrees of transparency of the three R, G and B primary 
colors, an address generating means which finds an address in the memory 
means according to the coordinate values on a screen, a Z-value reading 
means which reads the Z-value corresponding to the address from the memory 
means, a Z-value comparing means which decides whether or not the Z-value 
in the memory means has been updated to a Z-value stored in the 1 st Z register 
means by comparing the Z-value read from the memory means with the Z-value 
stored in the 1 st Z register means, a selector means which reads out the 
Z-values stored in the 1 st Z register means corresponding to the Z-values 
in the memory means that should be updated and the luminance values and 
degrees of transparency stored in the RGB register means, and a Z-value 
writing means which writes the Z-values read out by the selector means 
and the RGB luminance values and degrees of transparency to the memory 
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means . 

[0009] According to the present invention, the aforementioned object 
is achieved by the pseudo 3D character plotting device of Claim 2 wherein 
the 1 st Z register means is composed of a 2 nd Z register means, which stores 
a Z-value as depth information symmetrical to an entire character with 
respective pixels, a 3 rd Z register means, which stores another Z-value 
as depth information of an entire pseudo 3D character, and a Z-value addition 
means, which adds the Z-value in the 2 nd Z register means to the other 
Z-value in the 3 rd Z register means. 

[0010] According to the present invention, the aforementioned object 
is achieved by the pseudo 3D character plotting device of Claim 3 wherein 
the memory means is composed of a Z buffer means which retains the Z-value 
and the respective RGB luminance values and degrees of transparency, used 
as depth information, and a Z buffer control means which controls the 
reading/writing of Z buffer data. 

[0011] According to the present invention, the aforementioned object 
is achieved by the pseudo 3D character plotting device of Claim 4 wherein 
the comparing means decides that the Z-value in memory has been updated 
when it is indicated that the Z-value stored in the 1 st Z register means 
is closer to the point of view than the Z-value read from the memory means. 
[0012] [Operation] 

In the pseudo 3D character plotting device of Claim 1, in relation 
to each pixel of pseudo 3D character data plotted on computer graphics, 
coordinate information on a screen is stored by the position register 
means, a Z-value is stored as depth information by the 1 st Z register means, 
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and the respective luminance values of the three R, G and B primary colors 
and respective degrees of transparency of the three R, G and B primary 
colors are stored by the RGB register. In relation to each pixel on a 
screen, the Z-value for the depth information and the respective luminance 
values and degrees of transparency for the three R, G and B primary colors 
are stored in the memory means, the address in the memory means is found 
by the coordinate values on the screen in the an address generating means, 
the Z-value corresponding to the address from the memory means is read 
by the Z-value reading means, the Z-value read from the memory means is 
compared to the Z-value stored in the 1 st Z register means, at the same 
time, whether or not the Z-value in the memory means has been updated 
to the Z-value stored in the 1 st Z register means is decided by the Z-value 
comparing means , the Z-value stored in the 1 st Z register means corresponding 
to the Z-value in the memory means that should be updated and the luminance 
values and degrees of transparency stored in the RGB register means are 
read out by the selector means, and the Z-value read out by the selector 
means and the RGB luminance values and degrees of transparency are written 
to the memory means by the Z-value writingmeans . Because the depth information 
and the information for the respective luminance values and degrees of 
transparency for the three R, G and B primary colors are given for each 
pixel of the pseudo 3D character data, a finely detailed image can be 
plotted simultaneously with a 3D computer graphics image composed of polygons 
or the like, and at the same time, an image with 3 -dimensionality is obtained. 

[ 0013 ] In the pseudo 3D character plotting device of Claim 2 , a Z-value 
is stored as depth information symmetrical to the entire character with 
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respective pixels by the 2 Z register means, the other Z-value is stored 
as depth information for the entire pseudo 3D character by the 3 rd Z register 
means, and the Z-value in the 2 nd Z register means is added to the other 
Z-value in the 3 rd Z register means by the Z-value addition means; hence, 
even when a character moves forward and backward, it is not necessary 
to prepare an absolute depth position for each pixel in advance. 

[0014] In the pseudo 3D character plotting device of Claim 3, the 
1 st Z register means is composed of a 2 nd Z register means, which stores 
a Z-value as depth information symmetrical to an entire character with 
respective pixels, a 3 rd Z register means, which stores another Z-value 
as depth information of an entire pseudo 3D character, and a Z-value addition 
means, which adds the Z-value in the 2 nd Z register means to the other 
Z-value in the 3 rd Z register means; hence, the length of time that the 
CPU requires for reading/writing from/ to memory can be curtailed and so 
can the length of time for plotting an image. A4 

[0015] In the pseudo 3D character plotting device of Claim 4, the 
comparing means decides that the Z-value in memory has been updated when 
it is indicated that the Z-value stored in the 1 st Z register means is 
closer to the point of view than the Z-value read from the memory means; 
hence, the character data for a computer graphics image, which is background, 
may be plotted stereoscopically . 

[0016] The practical examples of the present invention will now be 
described by referring to the drawings . 

[0017] The 3D computer graphics image generating device provided 
with the pseudo 3D character plotting device pertaining to the present 
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invention has, as shown in Fig. 1, a CPU 1 which performs control of the 
overall device, and a data storage section 2, which stores pseudo 3D character 
image data and model data for polygon graphics sent out from the CPU 1, 
is connected to the CPU 1. A polygon graphics plotting section 3, which 
forms a 3D image from the model data for the polygon graphics stored in 
the data storage section 2, and a pseudo 3D character plotting section 

4, which forms a pseudo 3D character image from the pseudo 3D character 
image data stored in the data storage section 2, are connected to the 
data storage section 2. The polygon graphics plotting section 3 and the 
pseudo 3D character plotting section 4 are connected to a memory section 

5, respectively. The memory section 5 is composed of a Z buffer 6, used 
as the Z buffer means which retains the Z-value and respective RBG luminance 
values, and a Z buffer control section 7, used as the Z buffer control 
means which controls the reading/writing of the data for the Z buffer 

6, An image output section 8 which outputs the contents of the Z buffer 
6 to the screen of a CRT or the like is connected to the Z buffer control 
section 7. 

[0018] The pseudo 3D character plotting section 4 is provided with 
an RGB register 9, used as the RGB register means which stores the information 
of the respective RGB luminance values and respective degrees of transparency, 
as shown in detail in Fig. 2, a Z register 10, used as the 1 st Z register 
means which stores Z-values , and a position register 11 , used as the position 
register means which stores the coordinate values of screen coordinates, 
i.e., the position information. An address forming section 12, used as 
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the address generating which generates an address in memory 5 where the 
position register 11 is stored, is connected to the position register 
11. The address generating section 12 is connected to memory 5. Moreover, 
a Z-value reading section 13, used as the Z-value reading means which 
reads Z-values stored in the memory section 5 corresponding to the address 
generated by the address generating section 12, is connected to the memory 
5. A Z-value comparison section 14, used as the Z-value comparing means 
which compares the Z-value read by the Z-value reading section 13 to the 
Z-value stored in the Z register 10 is connected to the Z-value reading 
section 13 and the Z register 10. A selector section 15, used as the 
selector means which controls the writing of data to the memory section 
5, is connected to the RGB register 9 and the Z-value comparison section 
14. A Z-value writing section 16, used as the Z-value writing means which 
performs writing of data to the memory section 5, is connected to the 
selector section 15. Memory 5 is connected to the Z-value writing section 
16. 

[0019] The operation of this practical example will now be described 
while referring to the drawings. 

[0020] Specifying the data in the data storage section 2 to be plotted 
and the start of plotting are instructed by the CPU 1. The pseudo 3D 
character image data is stored in the data storage section 2 along with 
the model data for polygon graphics or the like. The coordinates of the 
respective apexes, the normal vector values, attribute values, information 
for moving and rotating these models, information for point of view and 
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line of sight, light source information, and the like on the face constituting 
the 3D object to be plotted are included in the model data. The pseudo 
3D character image data includes information for the RGB luminance values 
and degrees of transparency of the respective pixels constituting the 
character, as shown in Fig. 3, the Z-value of each pixel constituting 
the character, as shown in Figure 3(b), the position information of the 
screen coordinates of the character image to be plotted, and the like. 

[0021] The specified model data for polygon graphics or the like 
is sent from the data storage section 2 to the polygon graphics plotting 
section 3, the coordinate and luminance calculations are performed in 
accordance with the data sent from the polygon graphics plotting section 
3, and 3D image data having a Z-value is generated. The generated 3D 
image is sent to the Z buffer control section 7 and the depth information 
and luminance information are stored in the Z buffer 6 by the Z buffer 
control section 7. 

[0022] When a pseudo 3D character is plotted, the information of 
the respective RGB luminance values and degrees of transparency, from 
out of the information sent from the data storage section 2, is stored 
in the RGB register 9, the Z-value is stored in the Z register 10, and 
the position information shown by the X and Y coordinate values of the 
screen coordinates is stored in the position register 11. The address 
in memory 5 corresponding to the coordinate value of the position information 
is found by the address generating section 12 from the position information 
in the Z register 10. A pre-Z-value is read from the memory section 5 
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by the Z-value reading section 13 as depth information stored in the address 
found by the address generating section 12. The read pre-Z-value and 
the Z-value stored in the Z register 10 are sent to the Z-value comparison 
section 14 and a size comparison is performed by the Z-value comparison 
section 14. The depth information indicates that the larger the value, 
the closer the image is to the point of view; hence, when the Z-value 
is larger than the pre-Z-value , the Z-value is sent from the Z-value comparison 
section 14 to the selector section 15. When the Z-value is sent form 
the Z-value comparison section 14, the respective RGB luminance values 
and degrees of transparency from the RGB register 9 are fetched by the 
selector section 15 and sent to the Z-value writing section 16 along with 
the Z-value, and the Z-value, RGB luminance values and degrees of transparency 
are written into memory 5 by the Z-value writing section 16. When the 
Z-value comparison section 14 decides that the Z-value is smaller 75 
than the pre-Z-value, a signal is not sent to the selector section 15 
by the Z-value comparison section 14; hence, the data in memory 5 is updated 
by the Z-value writing section 16. 

[0023] The Z-value and the RGB luminance values written from the 
pseudo 3D character plotting section 4 as such, and the Z-value and RGB 
luminance values written from the polygon graphics plotting section 3 
are retained in the Z buffer 6 by way of the Z buffer control section 
7 . In the step where the processing for plotting all the pseudo 3D character 
image data and polygon graphics model data ends, the RGB luminance values 
held in the Z buffer 6 are outputted to the image output section 8 in 
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order by the Z buffer control section 7, and displayed on the screen of 
the CRT or the like. In the 3D computer graphics image generating device 
provided with the pseudo 3D character plotting section 4, a 3D image of 
polygon graphics and a pseudo 3D character with 3 -dimensionality can be 
plotted simultaneously, as shown in Fig. 4(c), by performing the above 
processing . 

[0024] Moreover, the depth information given for each pixel of the 
character image refers to the distance to the point of view being given 
for each pixel while the character image appearing from a point of view, 
as shown in Fig. 5(b) , stays completely the same as the conventional pixel 
character that is the data appearing as in Fig. 5 (a) . As for the character 
in Fig. 5(a), when the character is obstructed from the line of vision 
on a perpendicular plane, it can only either appear or disappear, but 
as for the character in Fig. 5(b), only part of the character appears 
depending on its position on the plane, so the character appears 
stereoscopically . Therefore, it is possible to plot the character image 
from out of the 3D computer graphics image as a pseudo 3D image. It also 
is possible to repeatedly plot a finely detailed image of a 3D computer 
graphics image without losing the 3 -dimensionality. According to the 
aforementioned practical example, besides the comparison of the depth 
image, the processing for plotting the pseudo 3D character is independent 
of the processing for plotting the 3D computer graphics of polygons or 
the like; hence, the plotting speed does not decrease. 

[0025] Moreover, when the Z-value sent from the data storage section 
2 to the pseudo 3D character plotting section 4 is not an absolute value 
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in a normalized coordinate system, and a symmetrical value for the character 
with respective pixels and a base Z-value, which is an absolute value, 
are given to the character, as shown in Fig. 6, the Z register 10 should 
be composed of a Z register 17, used as the 2 nd Z register means which 
stores the symmetrical Z-value with respect to the entire character with 
respective pixels, a base Z register 18, used as the base Z register means 
which stores the base Z-value as the depth information for the entire 
pseudo 3D character, and a Z-value addition section 19, used as the Z-value 
adding means which adds the Z-value of the Z register 17 and the base 
Z-value of the base Z register 18. By doing this, a value obtained by 
adding the Z-value and the base Z-value becomes the Z-value for the 
corresponding pixels and is sent to the Z-value comparison section 14. 

Thus, it is not necessary to prepare the absolute depth position for each 

< 

pixel in advance even when the character moves forward and backward, and 
the memory contents can be reduced. 
[0026] [Advantages of the Invention] 

In the pseudo 3D character plotting device of Claim 1, the depth 
information and the information for the respective luminance values and 
degrees of transparency for the three R, G and B primary colors are given 
for each pixel of the pseudo 3D character data; hence, a finely detailed 
image can be plotted simultaneous to a 3D computer graphics image composed 
of polygons or the like, and at the same time, an image with 3 -dimensionality 
is obtained. 

[0027] In the pseudo 3D character plotting device of Claim 2, it 
is not necessary to prepare an absolute depth position for each pixel 
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in advance even when the character moves forward and backward, and the 
memory contents may be reduced. 

[0028] In the pseudo 3D character plotting device of Claim 3, the 
length of time required by the CPU to read/write from/ to memory can be 
curtailed and so can the length of time for plotting an image. 

[0029] In the pseudo 3D character plotting device of Claim 4, the 
character data for a computer graphics image, which is the background, 
may be plotted stereoscopically . 
(Brief Explanation of the Drawings) 

[Figure 1] A block diagram showing the configuration of a 3D computer 
graphics image generating device provided with the pseudo 3D character 
plotting device of the present invention. 

[Figure 2] A block diagram showing the configuration of a practical 
example of the pseudo 3D character plotting device of the present invention. 

[Figure 3] A drawing showing the data of a pseudo 3D character. 

[Figure 4] An explanatory diagram of an image when a character image 
is plotted as a 3D computer graphics image. 

[Figure 5] An explanatory diagram of a pixel character and a pseudo 
3D character. 

[Figure 6] A block diagram showing the configuration of a Z register 
in a practical example of the pseudo 3D character plotting device of the 
present invention . 

[Figure 7] An explanatory diagram of an example of a pixel character. 

[Figure 8] A block diagram showing the configuration of a conventional 
image display device. 
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[Explanation of the Codes] 

4: pseudo 3D character plotting section; 5: memory section; 6: Z 
buffer; 7: Z buffer control section; 9: RGB register; 10: Z register; 
11: position register; 12: address generating section; 13: Z-value /_6 
reading section; 14: Z-value comparison section; 15: selector section; 
16: Z-value writing section; 17: Z register; 18: base Z register; 19: 
Z-value addition section 
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[Figure 1] 
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Key: (2) data storage section; (3) polygon graphics plotting section; 
(6) Z buffer; (7) buffer control section; (8) image output section; (4) 
pseudo 3D character plotting section 

(Figure 3] 
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[Figure 2 J 
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Key: (9) RGB register; (10) Z register; (11) position register ; (12) address 
generation section; (13) Z-value reading section; (14) Z-value comparison 
section; (15) selector section; (16) Z-value writing section; (5) memory 
section 

[Figure 6] 
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Key: (18) base Z register; (17) Z register; (19) Z-value addition section 

[Figure 8] 
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Key: (70) CPU interface; (71) animation data generation circuit; (72) 
background image data generation circuit; (73) synthesis circuit 
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[Figure 4J [Figure S] [Figure 7J 
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